Abstract. Sasmita N, Purba JH, Yuniti IGAD. 2019 . Mulberry (Morus alba L. and Morus cathayana Hemsl.) cultivation business as silkworm feed in Indonesia is increasing, considering the benefits of mulberry economically, ecologically and pharmaceutically. This study aimed to determine the mulberry plants adaptation to the ability of life and growth of mulberry cuttings. The research was conducted at three different places i.e. BPTH Bali, Cianjur Alam Sutra Nursery (West Java) and East Kutai Farming Farm, using Randomized Block Design consisted of mulberry treatments (M. alba and M. cathayana) and three treatments i.e. using Rootone F, Using Organic solution and Control (no added. The results show different growth rates from various regions in Indonesia. Mulberry growth in West Java was the best compared to mulberry which growth in Bali and Kalimantan. The highest live percentage was observed in West Java for M. alba (95%) and M. cathayana (90%), followed by Bali M. alba (85%) and M. cathayana (80%), Kalimantan M. alba (80%) and M. cathayana (75%). The best high parameter of mulberry plant in West Java for M. alba (80cm) and M. cathayana (76 cm), in Bali for M. alba (67 cm) and M. cathayana (76cm), in Kalimantan for M. alba (58 cm) and M. cathayana (50cm). The best mulberry species based on the whole parameter is M. alba in West Java. This means that West Java climate and environmental conditions are good for mulberry cultivation.
INTRODUCTION
Mulberry is a fast-growing shrub or a medium-sized tree species. Mulberry is also woody and broad-leaved plant. This plant has been cultivated for silkworm's maintenance in a long time. In recent years, mulberry crops have been identified as contributing to the prevention and the control of critical land, soil and water conservation. Mulberry plants have many benefits such as leaves can be used as animals feed, fruit for consumption and mulberry tea leaf which has been explored in the pharmacy. Jian et al. (2013) states that mulberry is a species with wide geological distribution, has an abundant ecological type based on a long-term natural selection. In China, the mulberry plant is evenly distributed, cultivated from the plateau 3600 m above sea level from Xinjiang to the east coast of China, from the south of Hainan to the north of Heilongjiang. Mulberry in America, according to Nowak (2002) , is categorized as one of the urban vegetation that directly help to improve air quality and cool down the local temperature.
Morus alba grows in a tropical and subtropical climate. These plants are shade resistant tree species. It usually grows in dwindling areas, valley areas and coastal areas. It can adapt and grow at an altitude of 0-3300 masl. The average annual temperature ranges from 0-40ºC with an annual rainfall average 1500-2500 mm. This plant grows in a variety of soils ranging from sandy clay to clay, but it prefers alluvial soil clay with adequate moisture and pH 6.0-7.5. In India, the mulberry is up to 20 years old. M. alba growth shows an average diameter increase of 1.5 cm each year and an average height increase of 1 m per year. Mulberry experienced very rapid initial growth, it's about 4.5 m in the first 2 years. Mulberry is a native plant in Cambodia, China, India, Indonesia, Japan, Laos, Myanmar, Pakistan, Thailand, Vietnam and Zanzibar. While in Ethiopia, France, Italy, Kenya, Korea Republic, Malaysia, Mozambique, Namibia, Nepal, South Africa, Tanzania, Uganda, and England are exotic species (Orwa et al. 2009) . M. cathayana is a broadleaf plant growing up to 15 meters tall. Its habitat is in forests, on the banks of rivers, slopes or valleys, at 900 meters to 1300 meters above sea level altitude. This mulberry plant blooms from May to June, and the seeds fall from August to September. M. cathayana is a monoecious species. This plant is suitable for growing in mild (sandy), medium (loamy) and heavy (clay) soils and prefer well-drained soils. The appropriate pH is in acidic, neutral and alkaline soils. It can grow in semi-shade (light forest) or without shade, but prefers moist soil. This mulberry has fragile roots that need to be moved carefully when planting it. This plant is very resistant to fungi (Kong and Yang 2017) .
An attempt to increase the mulberry cuttings growing percentage was done by using Rootone F. Rootone F is a synthesis growth regulator. Rootone f is a powder, with a white color, containing 0.067% naphthyl acetamide , 2 methyl 1 naphthyl acetamide 0.013%, 2 methyl 1 naphthyl acetamide 0.03%, indole 3 butyrate (IBA) 0.057% and 4% oysters. Several studies have suggested that Rootone F use is capable of initiating root in woody plants at 5 ppm to 200 ppm concentrations by soaking between 5 minutes and maximum 20 hours in plants that are difficult to initiate their roots (Mudiana et al. 2001; Utami et al. 2001) . In addition to growing media and growth regulator, environmental factors need to be considered, for example, temperature, humidity and light intensity. These environmental factors affect the growth rate and rate of plant development (Hidayati and Saefudin 2002) .
The main mind problem of natural silk in Indonesia is mulberry productivity is still relatively low, it's about 8 tons/ha/year compared to mulberry productivity in China that reached 22 tons /ha/year (Santoso 1999) . The attempt to increase production of mulberry leaves were done in various ways including breeding, cultivation such as seed propagation (cuttings) and the application of biotechnology. This problem can be solved by introducing a superior mulberry species to the sub-tropical states that has a great production of natural silk. To improve mulberry productivity, it also needs a proper cultivation technique, a fast and economical mulberry breeding technique which fit with the climatic conditions of Indonesia. Another problem is the cuttings use efficient short size cuttings without reducing the ability to live and growth which means saving the use of the cuttings. For areas that are difficult to obtain cuttings, especially the superior type and very limited seed stock needs to use cuttings efficiently. Because of these problems, it is important to study the most optimal mulberry adaptation to increase the growth of various types of mulberry to achieve efficient use of cutting material. This study aimed to determine the rate of adaptation and growth of mulberry in three different regions and environmental conditions in Indonesia.
MATERIALS AND METHODS

Study area
The research was conducted in three different provinces in Indonesia, i.e., West Java, Bali, and East Kalimantan. The first location was in Indonesian Natural Silk Centre (Balai Pesutraan Alam) at Pasir Sarongge Village, Cianjur, West Java (6°45'57.3"S, 107°02'33.6"E). This location is a center of natural silk development in Indonesia. The location is at an altitude of 1200 meters above sea level, temperature of 15-20ºC and an average annual rainfall of 3000-3600 mm. The research was conducted in AugustOctober 2015. The second location was in the Forestry Plant Breeding Centre (BPTH) Bali Nusa Tenggara in Denpasar, Bali (8°43'22.4"S, 115°11'20.0"E), with an altitude of 100 m asl., temperature of 26-32ºC and an average annual rainfall of 1900-2600 mm. The study was conducted in November 2015 to January 2016. The third location was in Agricultural Nursery of East Kutai District (Kebun Pembibitan Tanaman Kabupaten Kutai Timur), Sangatta, East Kutai. The study was undertaken at this site for testing mulberry plant species in post-mining areas (0°31'60.0"N, 117°33'47.0"E), because East Kalimantan has a lot of open lands, which is critical and needs to be rehabilitated. The location is at an altitude of 300 m asl., with temperature of 27-35ºC and an average annual rainfall of 1700-2000 mm. The study was conducted from August to October 2016. 
Procedures
The procedure of research contains a few stages, such as: cuttings preparation, treatment, cuttings planting, plant maintenance (seed), and parameter measurement.
Cutting
Mulberry cuttings were taken from two years old plants, in Sarongge Village, Cianjur Regency. The plant had a good condition, free of pests and diseases. The 30 cm length cuttings were cut, using a sharp knife to produce a smooth cut. A smooth cut can make callus forms easily. The Callus that formed on mulberry cuttings is useful to cover the wound (Wudianto 1999) . The bottoms of the cuttings were cut oblique 45º while the top was flat with a 0.5-2.0 cm diameter. Number of mulberry cuttings which been taken are 180 cuttings M. alba and 180 cuttings M. cathayana. Total mulberry cuttings were 360 cuttings for each research location.
Provision of treatment
The cuttings were soaked in the Rootone F hormone with a 15 ppm concentration, organic growth regulator for 5 minutes and control (without Rootone F). Organic growth regulator was made from the composition of crisp bamboo shoots, bean sprouts, banana stalks and shredded shoots that have been blended smoothly, and then mixed with boiled brown sugar water. The liquid was inserted into a plastic tub and added with bacteria decomposers and coconut water. The storage basin was covered with transparent plastic for five days and stirred daily. After five days deposited, the solution was filtered and the organic growth regulator can be used directly. The two types of mulberry cuttings with hormone treatment, organic and hormonal growth regulator were replicated three times, with 18 combinations. The growth observation was conducted for three months with parameters of life percentage, height of cuttings, stem diameter, number of leaves and number of shoots (branch). The growth data of each parameter was averaged. Standard error, which is the standard deviation of each value, was used to measure the variation of the mean values from one sample to another taken from the same distribution (Steel and Torrie 1980) . Combination of randomized group treatment can be seen in Table 1 . 
Cuttings planting
After the cuttings treated with the hormone Rootone F and organic growth regulator, the cuttings were planted in polybags. The polybag size was15 cm x 25 cm. The media for polybag content was topsoil (fertile soil) and manure (cow dung) with a 2:1cooperation. It was 2 kg of soil and 1 kg of manure.
Maintenance
Mulberry seedlings were maintained regularly for three months. The plant maintenance included cleaning the grass or dirt in polybag media. Watering the seeds was done twice a day, the morning and evening.
Parameters measurement
The mulberry seeds growth was measured to determine the effect of the treatment on both species. The measurement was done every week for three months including the height, diameter, the number of branches, the number of leaves, and the growth percent. Here are the technical guidelines for mulberry seeds measurement: (i) Growth percentage (%), it is calculated based on the number of live plant seedlings. (ii) The height (length) of shoot (cm), its measured from the base of buds to shoots. (iii) Stem diameter (cm), it is measured 2 cm from the base of the stem. (iv) The number of shoots, it is calculated based on the number of shoots that grow at each cutting. (v) The number of leaves, it is calculated on the leaves that have grown.
Plant samples measurements were conducted based on subsample. The number of subsample of each treatment is 20% of all samples, i.e 20% x 20 cuttings planted, as many as 4 cuttings per treatment (Gomez and Gomez 1995) . The total number of subsamples measured by 18 combinations multiplied by 4 mulberry cuttings, was 72 mulberry cuttings. The research instrument that was used consists of various measurement tools and documentation equipment, such as a lux meter which used to measure the intensity of sunlight, a meter tape to measure shoot length or plant height, a calipers to measure the plant stems diameter, a Thermo hygrometer to measure room temperature and humidity, a camera for the visualization and a computer for data and other related information processing.
Data analysis
The data were analyzed on the effect of plant species on the growth and mulberry adaptation at three different locations, using analysis of variance (ANOVA), followed by Duncan Multiple Range Test (DMRT) at 5% level. Determination of the best treatment of all observed parameters was carried out with by making a ranking. Ranking was made from the highest to the lowest number. Life ability percentage parameter is an indicator to determine the success of mulberry seedlings, so that the value weight of the life ability percentage is higher.
RESULTS AND DISCUSSIONS
Growth percentage (%)
The growth observation results showed that there was a significant difference between the growing percentage of mulberry cuttings using Rootone-F and organic growth regulator. That difference was demonstrated by the treatment of rootone with a 15 ppm concentration which has a relatively high cuttings percentage, whereas organic growth regulator and control produced a lower growth percentage of 60-75% (Table 2) . This result is similar with the research of Nurlaeni and Surya (2015) who reported that the use of growth regulator at the right dosage may increase the cuttings growing percentage, whereas at inappropriate doses may result in stunted or abnormal growth.
The growing percentage of Rootone F treatment could increase mulberry plants in West Java for M. alba (95%) and M. cathayana (90%) compared with the organic matter treatment for M. alba (75%) and M. cathayana (75%) as well as control for M. alba (70%) and M. cathayana (65%). The growth percentage in Kalimantan was lower than in West Java for the M. alba (80%) and M. cathayana (75%). While the treatment of organic substances for M. alba (75%) and M. cathayana (75%) and control for M. alba (60%) and M. cathayana (55%). Compared to East Kalimantan, the growth percentage in Bali was higher, i.e.
for M. alba (85%) and M. cathayana (80%) compared with organic matter treatment for M. alba (75%) and M. cathayana (75%) and control for M. alba (65%) and M. cathayana (65%).
Based on the comparison results ( Figure 4 ) it can be seen that Rootone F contains auxin hormone with a higher auxin composition thus stimulating the formation of buds and roots. Gunawan (1995) reported that if the auxin concentration is greater than cytokinin, it makes the buds will be easily formed, if the cytokinin concentration is greater than the auxin concentration then the buds will grow faster. Table 2 shows that the growing percentage of Rootone F treatment is higher. Rootone F is a synthetic substance containing auxin hormones to stimulate root growth (Gustini 2013) . The use of organic growth regulator in general increases the percentage of cuttings growing and the formation of roots and calluses. Rootone F with 15 ppm concentration can generally result in a growing percentage and the formation of roots on mulberry cuttings is better than with other treatments. This indicates that the combination of Rootone F ingredients has a significant effect on the growth of cuttings and roots. Leopold (1963) and Pasetriyani (2014) reported that the growth of cuttings was influenced by several other factors such as growing media, type of cuttings, cuttings position in the plants and others. High growth ( Figure 5) shows that in general, the cuttings continue to increase. The highest average cutting rate at 90 days after planting is Rootone F treatment followed by organic matter and control. From the Figure 5 , it is seen that Rootone F influences the growth of cuttings of M. alba and M. cathayana. Along with Pulok et al. (2014) who reported that treatment of growth regulators affected the growth of plant seedlings.
The effect of growth regulators concentration makes each type of plant grows differently, even among different varieties within a species (Leopold 1963; Siregar and Djam'an 2017) . The effectiveness of plant growth regulators in plants is influenced by the given concentration the difference in concentration will cause different activities. The difference in the activity of growth regulating substances is determined by the cuttings of the species used (Rochiman and Harjadi 1973; Siregar and Djam'an 2017) . In addition, Djamhari (2010) reported that the application of exogenous growth regulating substances in plants can serve to spur the formation of phytohormone, thus promoting a biochemical activity. Phytohormones as organic compounds that act actively in small amounts are usually transformed to all parts of the plant so it can affect the growth or physiological processes of the plant. Based on the results of this test, it is seen that giving of Rootone F and organic matter has an effect on to growth of cuttings of M. alba and M. cathayana. . While the number of leaves for a mulberry with organic growth regulators treatment for M. alba (10 strands) and M. cathayana (9 strands) and the plant number of leaves for mulberry which use no treatment (control) for the M. alba (9 strands) and M. cathayana (8 strands). Compared to Kalimantan, the number of mulberry leaves in Bali is similar to M. alba (16 strands) and M. cathayana (13 strands) compared to the organic matter treatment for M. alba (11 strands) and M. cathayana (11 strands) as well as controls for M. alba (11 strands) and M. cathayana (10 strands) ( Table 4) .
The mulberry plant (Fig. 6 ) produces a favourable response to the growth of the number of leaves due to the administration of Rootone F. The Rootone F treatment has the best response on M. alba and M. cathayana compared with the organic growth regulators treatment, while the mulberry without Rootone F treatment and organic growth regulators (control) has the lowest value. Good leaf growth is related to the role of nitrogen that is absorbed by the roots for the plant growth process. Leaf growth has an important role in the formation of green leaves that are useful in the process of photosynthesis (Syros et al. 2004) . Rootone given to plants in addition to accelerating the growth of roots, can affect the morphology of leaves, especially in the shape and variation of leaves (Drost et al. 2015) .
The results showed that the concentration of Rootone F could increase the growth of M. alba and M. cathayana cuttings as indicated by the increasing number of leaves ( Figure 6 ). Leaf growth will increase plant biomass (Benmahioul et al. 2012 ).
Growth diameter of mulberry cuttings (cm)
The results showed that Rootone F can increase the diameter of cuttings of M. alba and M. cathayana. Diameter of mulberry cuttings given Rootone F and organic substances have a noticeable difference. This difference was demonstrated by the treatment of Rootone F with a 15 ppm concentration resulted in a better diameter for the cuttings while the organic and control substances yielded a lower diameter mulberry between 0.25-0.55 cm (Table 5) . Growth of high ( Figure 7) shows that in general, the diameter of cuttings continues to increase. The highest average diameter of cuttings after 90 days mulberry planted was on Rootone F treatment followed by organic matter and control. From Figure 7 , it is seen that giving Rootone F influences the growth M. alba and M. cathayana cuttings. This is consistent with Salisbury and Ross (1992) which states that hormone treatment affects plant growth. Salisbury and Ross (1992) suggest that ethylene content in plants causes cortical cells to synthesize cellulose, an enzyme that hydrolyzes cellulose and partially causes the breakdown of cell walls. In almost all high-level plants follow the same pattern of growth that forms sigmoid curves where growth is relatively slow in the early phases (seeds) and increases rapidly in the phases before flowering and back down after the flowering phase. This opinion is supported by Wattimena (1992) that success of growth regulator regimen is not always determined by the concentration of growth regulators and the timing of the application, but is determined by the plant growth phase. Auxin hormones help to accelerate growth, both root and stem growth, accelerate germination, help cell division, speed up the ripening of fruit, and reduce the number of seeds in the fruit. The auxin hormone is synergistic with cytokinin hormone and gibberellin hormone. The sunexposed plant grows slowly as the work of auxin is inhibited by the sun. So cause the tip of the plant tends to follow the direction of sunlight or called phototropism (Enders and Lucia 2015) . 
Number of mulberry cuttings branches (buds)
Mulberry that was given with Rootone F and organic substances did not differ significantly in the number of shoots. However, Rootone F with 15 ppm a concentration yielded good shoots, while organic and controlled substances produced lower shoots between 0.25-0.55 cm (Table 6 ). In general, Rootone F treatment may increase mulberry buds in West Java for M. alba (4 buds) and M. cathayana (3 buds) compared with the organic matter treatment for M. alba (3 buds) and M. cathayana (3 buds) as well as controls for the M. alba (2 buds) and M. cathayana (2 buds). The growth of the mulberry shoots in Kalimantan is lower than in West Java for M. alba (2 buds) and M. cathayana (2 buds). Similarly, the treatment of organic substances and control results are the same for the M. alba (2 buds) and M. cathayana (2 buds). Compared to Kalimantan, the growth of mulberry shoots in Bali has the same number, i.e. for M. alba (3 buds) and M. cathayana (2 buds) compared with the organic matter treatment and control for M. alba (2 buds) and M. cathayana (2 buds).
The Rootone F treatment of 15 ppm is the appropriate treatment for the growth of the number of mulberry plants shoots (Table 6 ). Rootone can help increase the performance of auxins present in the plant thus helping to increase shoot growth. This is in accordance with the statement of Panjaitan, et al. (2014) that the performance of exogenous and endogenous hormones produced by roots can support the growth of plant buds. Salisbury and Ross (1992) suggest that exogenous and endogenous hormones can trigger the growth of buds otherwise it will prevent apical dominance so that bud growth is not inhibited.
A large number of shoots in the 90 days after planting (Figure 8 ) is due to a large amount of food reserves available at the mulberry cuttings. Food reserves as an energy source for the roots formation so that buds can grow optimally. Where the stem diameter size is directly proportional to the available food reserves amount. The absence of roots in the cuttings at the beginning of the cultivation forces the cuttings to utilize the reserve source from the stem. This is in accordance with Suwasono (1989) which states that in stem cuttings large diameter availability of food reserves more than a small diameter. This is supported by Hartman et al. (2002) which states that generally getting away from shoots, the diameter of the stem is getting bigger and the diameter difference directly affects the ability of cuttings to form roots and shoots because of differences in the type and variability of carbohydrates and stored materials. 
Discussion
The location biophysical condition has an effect on the mulberry plants cultivation, namely temperature, humidity, air quality, airflow and light. It is very important to adjust the microclimate for the mulberry plant adaptation and can produce many mulberry leaves. According to Agus (2013) the ideal conditions for mulberry cultivation are temperatures ranging from 15-30ºC and humidity ranges between 65-90%, also has fertile soil conditions with soil pH 6.5-7, with good soil aeration and soil drainage, its minimum soil solum is 50 cm. Cianjur Regency West Java has a tropical climate with annual rainfall between 3000-3600 mm. These climatic conditions make Cianjur has a fertile natural resources and a diversity potential natural resources. From the total area of 350148 Ha, its utilization covers 83034 Ha (23,71%) is productive and conservation forest, 58101 Ha (16.59%) is a wetland farming land, 97227 Ha (27.76%) is dry farmland, 57735 Ha (16,49%) is plantation land, 3500 Ha (0,1%) is land and grazing, 1239 Ha (0,035%) is ponds, 25261 Ha (7,2%) is a yard and 22483 Ha (6.42%) in the form of use. Cianjur area of West Java is a near optimal condition for mulberry cultivation. Mulberry cultivation is suitable to be done at an altitude of 700-3000 m asl. There is enough sunlight. Rainfall between 2500-3000 mm per year in equally divided condition that is 8 months wet 4 months dry. Thus, the peak area of Cianjur, West Java with 900-2000 m above sea level altitude, including the ideal area for mulberry cultivation, maintenance of silkworms and good effect on the quality and quantity of cocoon produced.
The rainfall in Bali Island is generally included in the monsoonal rainfall pattern. This monsoonal rainfall pattern is characterized by a peak rainy season (unimodal) between December, January and February, and has a clear distinction between the rainy season and the dry season. The climate on the Bali Island is generally changing. Based on Scmidt-Ferguson climate type changing from relatively wet to dry, monthly and annual rainfall has decreasing tendency, average monthly air temperature generally increases, and there is shifting and changing number of wet and dry months. The impacts of climate change on forest ecosystems in Bali are unknown, but there are impacts as climate change implications on the forestry sector are forest fires and changes in planting time. In relation to the mulberry plant adaptation test, the Bali area has a good adaptation. However, compared with the West Java region is still less optimal, because of the relatively high temperature. Temperatures in East Kalimantan are between 27-35ºCwith annual rainfall average 1700-2000 mm. The Rootone F use in mulberry plants in Bali and East Kalimantan initially gave a good effect, but high temperatures with the high sunlight caused it growth differently.
From the two mulberry species tested, it turns out M. alba has the highest adaptation in Cianjur regency of West Java. It is proofed by the result of live percentage, plant height, and the number of leaves, diameter of cuttings, and the highest number of shoots. The M. alba at 90 DAP has a 95% live percentage (Table 2) , 80 cm plant height (Table  3) , 20 leaves (Table 4) , diameter 0.82 cm (Table 5 ) and 4 cuttings the highest (Table 6 ). The results are high in wet climates in Indonesia, as the percentage of live produced M. alba in Sulawesi is about 85% (Nurhaedah et al. 2013) . The highest percentage of life in M. alba is due to better adaptability to temperature and humidity compared to different species. This is indicated by the value of research results (about 90-95%) which is not different between the two types of mulberry ( Table 2) .
The highest number of leaves on M. alba and M. cathayana in West Java caused the mulberry growth index to be higher than in Bali and Kalimantan (Table 4 ). The high number of leaves makes a wider surface of leaves to absorb solar radiation and increase the rate of photosynthesis and plant growth, so the plants absorb more nutrients from the soil, especially nitrogen. When the plant absorbs more nitrogen from soil, there would be more nutrition, so the plant can produce more leaf (Gardner et al. 1991) . However, in Bali and Kalimantan, although the number of leaves is lower (Table 4) , mulberry plants still can grow well. High temperature does not cause the leaves to wither or dry, but remain fresh and green. The leaves that grow not die but tend to be fresher, greener and grow normally. This suggests that the nutrients contained in the media are simple elements that are very easily absorbed by plant cuttings (Hansen et al. 1995) . Nutrients absorption by mulberry cuttings, especially nitrogen absorption causes higher protein contained in mulberry plants, especially in its stems and leaves. The fibre content of mulberry is low, high levels of crude protein cause low levels of green fiber (Nitis et al. 1985) . Forage protein content of more than 7% is feasible as animal feed (Suprapto 2004) .
The highest cut diameter average at 60 DAP was observed in Rootone F treatment in West Java. Rootone F affects the cuttings diameter growth of M. alba and M. cathayana. This is consistent with Salisbury and Ross (1992) which states that hormone treatment affects plant growth. When compared Bali and Kalimantan, although the number of leaves is lower (Table 5) , mulberry plants can still grow well. The low growth of diameter is more due to less optimal factor of auxin hormone work. Other factors that affect the physiological conditions of the plant is the cuttings, good cuttings will produce the kind of mulberry plant which grows well. This is in accordance with Zong et al. (2008) that the physiological conditions of plants affecting the quality of cuttings are the age of the cuttings, the type of plants, the presence of young shoots and leaves, the supply of foodstuffs and growth regulators. The growth regulator substances used should be precise, if excessive concentration, it will cause poisoning in the plant. The composition of Rootone F compounds contains 1-Naphthaleneacetic acid (NAA) with the formula C10H7CH2CO2H. This colorless substance dissolves in an organic solvent. This compound (Dippy et al. 1954 ) has a carboxymethyl group (CH2CO2H) associated with naphthalene. NAA as a synthetic hormone in the form of auxin is a great ingredient for horticultural crops and is used for vegetative propagation of stem and leaf cutting. NAA hormones do not occur naturally like all auxin, this hormone is toxic to plants at high concentrations. In America, the NAA usage is watched under the Federal Insecticide Act, Fungicides, and Rodenticides. NAAcontaining plant products should be registered with the Environmental Protection Agency (EPA) as pesticide use (Benotti et al. 2003) Rootone treatment increased shoots growth in mulberry species M. alba and M. cathayana in West Java. Rootone F helps increase the amount of auxin work in the plant so its increase shoots growth. This is the same with Panjaitan et al. (2014) statement, the performance of exogenous and endogenous hormones which produced by roots can support the growth of plant buds. Salisbury and Ross (1992) suggest that exogenous and endogenous hormones can trigger rupture of shoots and the growth of buds, otherwise it will prevent apical dominance so that bud growth is not inhibited. When compared in Bali and Kalimantan the appearance of shoots is slower (Table 6) , however, the mulberry plant can still grow well. Slow shoot growth is more due to less optimal factor of hormone auxin work. Auxin hormones are more easily exposed to sunlight (Salisbury and Ross 1992) . The unoptimal of organic substances, in general, cannot be determined exactly, the effect of organic substance to the growth of mulberry buds is not significantly different between growth with organic addition and control, because buds still can grow on the media without treatment. This is in accordance with the opinion of Haque et al. (1997) and Hansen et al. (1995) . Auxin work according to Ludwig-Muller (2000) regulates the growth and development of plants through cell division, elongation and differentiation.IBA, auxin precursors which found as synthetic materials that induce root initiation in plants. Indole-3-butyric acid (1H-Indole-3-butanoic acid, IBA) is a white substance with C12H13NO2 molecular formula. IBA is used to help plant roots (Goyal et al. 2012) . IBA compounds are considered highly synthetic. In some plants, IBA has been shown to be synthesized in vivo using IAA and other compounds as precursors. Another composition of Rootone F is Thiuram. Thiuramdisulfide (Schubart, 2000) is an organosulfur compound of the formula (R2NCS2). Thiuramdisulfide obtained by oxidation of dithiocarbamates. This compound is used in the vulcanization of plants and pesticides.
Mulberry in various parts of Indonesia is to support silkworm business, but in East Asian countries such as China, India and Japan mulberry is used as a conservation plant. It is because this plant can adapt to dry and barren land. This study examined mulberry adaptation of dry land of Bali and Kalimantan. The results show mulberry can grow and adapt in Bali and Kalimantan, although the growth rate is not optimal as in wet climate area (West Java). In some countries, mulberry adapt to cold temperatures, hot temperatures, dry land and floods. Mulberry plants are able to withstand drought, effectively withstand wind, stabilize sand and soil conditions. Currently, mulberry plants are used as an ecological plant species for soil and water conservation especially for conservation in upland areas (Jian et al. 2013) . Mulberry plants have high adaptability to the soil. The combination of mulberry plants with agricultural crops can increase the soil fertility value (Nithya et al. 2011) . Soil with pH 5.3-8.4 is still growing normally (Rathore 2011) . That is why the mulberry has a wide distribution and good growth. Mulberry plants have a strong survival. In arid or semiarid conditions until the desert region with the rainfall of less than 300-600 mm grows naturally. In the desert area of Xinjiang with 150 mm annual rainfall, it still grows well. In drought stress areas, the rate of photosynthesis, transpiration rates and water efficiency by mulberry leaves decreased. The indication that the mulberry has a strong resistance to drought is that it continues to grow chronically and no one dies (Huang et al. 2012) .
The results study of the Jian et al. (2013) show that adult mulberry plants can survive from water puddles during their period of growth. It is very rare among other xerophytic plants. Mulberry plants that experience more than 1 meter deep still grow well. According to Stone (2009) , mulberry plants were resistance to cold. The mulberry plant is resistant in cold conditions (-30 o C), and it also can survive in hot conditions (40 o C). For example, in America with a wide geographical range, mulberry plants can grow in various climates. The mulberry grows in areas with humid subtropical climates such as in Alabama (27°C) with a summer. This occurs in semiarid climates in Colorado, with high temperatures and having a high potential of evapotranspiration rates. Mulberry can survive at cold temperatures in the Massachusetts region (-5°C). Based on research in Bali and Kalimantan, mulberry plants in Bali which has a dry climate the plant live percentage is still relatively good for M. alba and M. cathayana (75-80%) compared to control (60-65%). However, for other parameters of high cuttings, diameter, number of leaves and the number of shoots is relatively low for the Kalimantan region. The low growth in Kalimantan is strongly influenced by the high-temperature factor because its position which is right under the Equator line.
In conclusion, both types of mulberry (M. alba and M. cathayana) are able to be cultivated in various regions in Indonesia. The best mulberry of all parameters is M. alba which planted in West Java. Mulberry growth was low in the Kalimantan region, it is strongly influenced by hightemperature factors and geographical which are just below the Equator line. In general, M. alba species are more suitable to be planted in various regions in Indonesia with higher biomass productivity. However, the type of M. cathayana is capable in each location, while its productivity was lower than M. alba.
